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(57) ABSTRACT

An independent fuel injection system of a compressed natural
gas (CNG) engine, may include a cylinder head having an
intake port of an engine using CNG as fuel; an intake mani-
fold communicating with the cylinder head so as to supply
external air to the cylinder head; and an injection module
installed at a predetermined portion of the intake manifold
adjacent to the cylinder head and injecting the CNG fuel
toward the intake port.

6 Claims, 2 Drawing Sheets
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INDEPENDENT FUEL INJECTION SYSTEM
OF CNG ENGINE

CROSS-REFERENCE TO RELATED
APPLICATIONS

The present application claims priority to Korean Patent
Application Number 10-2011-0131683 filed Dec. 9, 2011,
the entire contents of which application is incorporated herein
for all purposes by this reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to an engine using com-
pressed natural gas (CNG) as fuel, and more particularly, to
an independent fuel injection system of a CNG engine, which
includes an injector installed in an intake manifold and inject-
ing fuel to each cylinder.

2. Description of Related Art

In general, CNG fuel exhibits higher combustion efficiency
and generates a smaller amount of air contaminant than other
vehicle fuels such as gasoline and diesel.

A vehicle engine system according to the related art, using
the above-described CNG as fuel, generally includes a turbo-
charger, an intercooler, an injector, a mixer, and a throttle
body. The turbocharger compresses intake air from outside to
improve volume efficiency. The intercooler cools down
boosted intake air which is discharged from the turbocharger.
The injector injects CNG fuel. The mixer mixes the CNG
injected from the injector with the intake air discharged from
the intercooler. The throttle body supplies the mixture gas,
containing the air and fuel mixed by the mixer, to the engine.

The mixture gas introduced through the throttle body is
supplied to each cylinder of the engine and ignited by an
ignition coil installed in the cylinder. The ignition operation
of'the ignition coil is controlled by an ignition control device.
The ignition control device is connected to an engine control
unit (ECU) so as to receive a control signal from the ECU, and
a boost control valve is provided to control a boost of the
intake air introduced to the turbocharger.

In the above-described CNG engine according to the
related art, a cylinder head and an intake manifold have no
partition wall for partitioning the introduction of mixture gas
to each cylinder formed in a cylinder block, but the entire
mixture gas is introduced into one entrance of the cylinder
head.

Accordingly, multi-point injection may not be applied, and
fuel injection to each cylinder and control for the fuel injec-
tion cannot be performed because there is no partition wall.
Further, the mixture gas introduced into one entrance may be
introduced into another cylinder.

The information disclosed in this Background ofthe Inven-
tion section is only for enhancement of understanding of the
general background of the invention and should not be taken
as an acknowledgement or any form of suggestion that this
information forms the prior art already known to a person
skilled in the art.

BRIEF SUMMARY

Various aspects of the present invention are directed to
providing an independent fuel injection system of a CNG
engine, which is capable of independently injecting fuel to
each cylinder formed in a cylinder block and controlling the
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injection of fuel according to the operation state of each
cylinder, thereby improving the power and fuel efficiency of
the engine.

In an aspect of the present invention, an independent fuel
injection system of a compressed natural gas (CNG) engine,
may include a cylinder head having an intake port of an
engine using CNG as fuel, an intake manifold communicating
with the cylinder head so as to supply external air to the
cylinder head, and an injection module installed at a prede-
termined portion of the intake manifold adjacent to the cyl-
inder head and injecting the CNG fuel toward the intake port.

The intake manifold may have an assembling hole formed
at the predetermined portion thereof, and the injection mod-
ule is partially inserted and assembled into the assembling
hole.

The injection module may include an injector injecting the
fuel, a mounting body having an upper portion coupled to the
injector and selectively inserted and assembled into the
assembling hole, and an injection nozzle having one end
communicating with the injector and the other end inserted
into the intake manifold and extended toward the intake port.

The mounting body may include alower portion coupled to
the upper portion and having a larger diameter than the upper
portion, the lower portion being selectively inserted and
assembled into the assembling hole.

The lower portion may include a cylindrical body, upper
and lower jaws protruded in a radial direction at upper and
lower ends of the cylindrical body, respectively, and has an
extended diameter, and an O-ring disposed on the cylindrical
body between the upper jaw and the lower jaw and is selec-
tively assembled onto an inner surface of the assembling hole
s0 as to maintain airtightness of the assembling hole.

The other end of the injection nozzle is bent so as to be
inclined from upward to downward, and extended toward the
intake port.

The other end of the injection nozzle further extends in a
horizontal direction.

The injector is aligned in a vertical direction.

The intake manifold may have a structure which may have
no partition wall for each cylinder forming a combustion
chamber.

The intake manifold is formed integrally with the cylinder
head.

According to the independent fuel injection system of a
CNG engine, as the injector for injecting fuel to each cylinder
is installed at the predetermined portion of the intake mani-
fold adjacent to the connection portion between the cylinder
head and the intake manifold, the mounting of the injection
module and the design thereof may be easily performed with-
out design change of the cylinder head. Since fuel may be
independently injected to each cylinder and the fuel injection
may be controlled according to the operation state of the
cylinder, the power and fuel efficiency of the engine may be
improved. Since the distance between the cylinder of the
engine and the fuel injection position of the injector is
reduced, the real-time response speed increases after the fuel
injection from the injector. Therefore, the fuel efficiency may
be additionally improved. Further, the mounting and detach-
ing of the injection module may be easily performed, and the
injector nozzle may be designed in various manners by con-
sidering the type of the engine and the shape of the cylinder
head. Accordingly, the layout is improved.

The methods and apparatuses of the present invention have
other features and advantages which will be apparent from or
are set forth in more detail in the accompanying drawings,
which are incorporated herein, and the following Detailed
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Description of the Invention, which together serve to explain
certain principles of the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a front view of an injector according to an exem-
plary embodiment of the present invention.

FIG. 2 is a cross-sectional view of the injector according to
the exemplary embodiment of the present invention, illustrat-
ing a state in which the injector is mounted in an intake
manifold.

It should be understood that the appended drawings are not
necessarily to scale, presenting a somewhat simplified repre-
sentation of various features illustrative of the basic prin-
ciples of the invention. The specific design features of the
present invention as disclosed herein, including, for example,
specific dimensions, orientations, locations, and shapes will
be determined in part by the particular intended application
and use environment.

In the figures, reference numbers refer to the same or
equivalent parts of the present invention throughout the sev-
eral figures of the drawing.

DETAILED DESCRIPTION

Reference will now be made in detail to various embodi-
ments of the present invention(s), examples of which are
illustrated in the accompanying drawings and described
below. While the invention(s) will be described in conjunc-
tion with exemplary embodiments, it will be understood that
present description is not intended to limit the invention(s) to
those exemplary embodiments. On the contrary, the inven-
tion(s) is/are intended to cover not only the exemplary
embodiments, but also various alternatives, modifications,
equivalents and other embodiments, which may be included
within the spirit and scope of the invention as defined by the
appended claims.

Referring to FIG. 1, an injection module according to an
exemplary embodiment of the present invention includes an
injector 1 disposed in the upper portion thereof and injecting
fuel. Injector 1 has a shape erected in a vertical direction from
the upper portion to the lower portion thereof.

A mounting body 2 is assembled into the lower portion of
injector 1, in order to mount injector 1 in an intake manifold.

The intake manifold has no partition wall for each cylinder
of' a combustion chamber, and is integrally formed in a cyl-
inder head.

Mounting body 2 has a double body structure of which an
upper portion 2a has a small diameter and a lower portion 26
has a large diameter. Lower portion 26 of the mounting body
includes jaws 2ba extended from the cylindrical body 15 in
the radial direction.

Jaws 2ba are formed at the upper and lower ends of the
cylindrical body 15 so as to protrude from the cylindrical
body 15.

An O-ring 3 is assembled to the cylinder body between the
upper and lower jaws, and maintains airtightness when the
cylindrical body 15 is assembled into the intake manifold.

An injection nozzle 4 is extended downward from the
lower end of mounting body 2. Injection nozzle 4 has a pipe
shape. Although not illustrated, one end of injection nozzle 4
is connected to injector 1, and the other end of injection
nozzle 4 is bent so as to be inclined downward, and extended
in a horizontal direction so as to be inserted into a cylinder
head.

10

15

20

25

30

35

40

45

50

55

60

65

4

Referring to FIG. 2, the injection module having the above-
described structure is mounted on the outer surface of intake
manifold 5.

That is, the injection module is installed so as to be posi-
tioned at a predetermined portion of intake manifold 5 adja-
cent to cylinder head 6.

The injection module is installed at the predetermined por-
tion of intake manifold 5 in a state where it is erected from
upward to downward. The intake manifold 5 has an assem-
bling hole 10 for installing the injection module.

When the injection module is installed in the intake mani-
fold, upper portion 2a of mounting body 2 is disposed over the
outer surface of the intake manifold, and lower portion 26 of
mounting body 2 is inserted and assembled into the assem-
bling hole 10 of the intake manifold. O-ring 3 maintains
airtightness of the assembling hole 10 in a state where lower
portion 26 of mounting body 2 is inserted into the assembling
hole 10 of the intake manifold, and the upper and lower jaws
also serve to maintain airtightness.

Injection nozzle 4 is completely inserted into intake mani-
fold 5, and the other end thereof is disposed adjacent to an
intake port 6a formed in cylinder head 6 such that fuel
injected from a leading end of injection nozzle 4 is directly
supplied toward the intake port.

In this case, external air is introduced from intake manifold
4 and supplied toward intake port 6a with the fuel injected
from injection nozzle 4.

As the injection module for supplying fuel to each cylinder
is installed at the predetermined portion of the intake mani-
fold adjacent to the intake port of the cylinder, the fuel may be
injected while the duty of the injector is controlled according
to the operation situation of the cylinder. Therefore, the power
and fuel efficiency of the engine may be improved. Further, as
the position of the injection nozzle is disposed adjacent to the
intake port, the real-time response speed of the fuel injected
from the injection nozzle increases, thereby improving fuel
efficiency.

As the injection module is installed at the predetermined
portion of the intake manifold, the injection module may be
easily mounted and detached without design change of the
cylinder head. Further, the design of the injection module
may be easily changed according to the type of the engine and
the shape of the cylinder head. For example, the inclination of
the nozzle and the design of the outer or inner diameter of the
nozzle may be changed in various manners. Therefore, the
layout is improved.

For convenience in explanation and accurate definition in
the appended claims, the terms “upper”, “lower”, “inner” and
“outer” are used to describe features of the exemplary
embodiments with reference to the positions of such features
as displayed in the figures.

The foregoing descriptions of specific exemplary embodi-
ments of the present invention have been presented for pur-
poses of illustration and description. They are not intended to
be exhaustive or to limit the invention to the precise forms
disclosed, and obviously many modifications and variations
are possible in light of the above teachings. The exemplary
embodiments were chosen and described in order to explain
certain principles of the invention and their practical applica-
tion, to thereby enable others skilled in the art to make and
utilize various exemplary embodiments of the present inven-
tion, as well as various alternatives and modifications thereof.
It is intended that the scope of the invention be defined by the
Claims appended hereto and their equivalents.

What is claimed is:

1. An independent fuel injection system of a compressed
natural gas (CNG) engine, comprising:
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a cylinder head having an intake port of an engine using
CNG as fuel,;
an intake manifold communicating with the cylinder head
so as to supply external air to the cylinder head, having
an assembling hole formed at a predetermined portion
thereof;, and
an injection module installed at the predetermined portion
of the intake manifold adjacent to the cylinder head and
injecting the CNG fuel toward the intake port,
wherein the injection module includes:
an injector injecting the fuel;
an injection nozzle having one end communicating with
the injector and the other end inserted into the intake
manifold and extended toward the intake port; and
a mounting body having an upper portion coupled to the
injector and a lower portion coupled to the upper
portion, wherein the lower portion has a larger diam-
eter than the upper portion, and is inserted and
assembled into the assembling hole,
wherein the lower portion includes:
a cylindrical body;
upper and lower jaws protruded in a radial direction at
upper and lower ends of the cylindrical body,
respectively, and having an extended diameter; and
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an O-ring disposed on the cylindrical body between
the upper jaw and the lower jaw,

wherein the upper and lower jaws and the O-ring are
assembled onto an inner surface of the assembling
hole to maintain airtightness of the assembling hole
which is a non-tapered assembling hole.

2. The independent fuel injection system as defined in
claim 1, wherein the other end of the injection nozzle is bent
s0 as to be inclined from upward to downward, and extended
toward the intake port.

3. The independent fuel injection system as defined in
claim 2, wherein the other end of the injection nozzle further
extends in a horizontal direction.

4. The independent fuel injection system as defined in
claim 1, wherein the injector is aligned in a vertical direction.

5. The independent fuel injection system as defined in
claim 1, wherein the intake manifold has no partition wall for
partitioning mixture gas being introduced to each cylinder
formed in a cylinder block.

6. The independent fuel injection system as defined in
claim 1, wherein the intake manifold is formed integrally with
the cylinder head.



